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Reported flood phnenomena (numer of floods per 10 000 km) per
country (smce 1980)
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- : The 1997 flood
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680,000 ‘ mes, 143,000 entem’ﬂ,ooo education, culture
and health care institution

flood losses approx. $3.5 billion

CZECH REPUBLIC
flood losses approx. €550

GERMANY
_ﬂ%esses approx -€339 m:lhon




1997 Flood on Odra River, Wroclaw, Poland
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Flood on Warta River, a polder at Noteé River mouth
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European Directive on the Assessment and Management
of Floods

e creation, within the territory of the European Community,
a uniform basis for taking action designed to reduce the risk
of flooding

 harmonised with the WFD 2000/60/EC

e based on DPSIR (Driver-Pressure-State-Impact-Response)
analysis

e adequate level protection for each basin

* investment activities should be linked to spatial development
planning and preventive risk management

e Member States prepare flood maps , indicative flood
damage maps and flood management plans at the basin
level & for coastal zones




European Directive on the Assessment and
Management of Floods - implementation schedule

Member states will do:

e By 22.12.2018- 2nd preliminary flood risk assessment &
specific requirements on climate change

* By 22.12.2019 - 2nd flood hazard maps and flood risk
maps By 22.12.2021 - 2nd flood risk management plans
& specific requirement on climate change

* |In international basins:

» coordination between MS
» problems are not passed from one country to another downstream

» all stakeholders must bo %iven opportunity to participate actively in
the development of the flood risk management plans

» risk assessments, maps & plans must be available to public

* These 3 steps are to be repeated on a 6-years cycle



iIMPLEMENTATION | Poland: WFD River Basin Districts 2‘
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IT System for country protection against
extraordinary hazards

Informatyczny System Ostony Kraju przed nadzwyczajnymi
zagrozeniami (ISOK)

75 milllion EURO EU co-financed project



Main components of the ISOK System

The ISOK project focused on delivering the
flood hazard and flood risk maps required by
the EU Floods Directive (by the end of 2013).

Meteorogical hazard maps (8)

Other hazard maps (5)



Flood Hazard Maps and
Flood Risk Maps — main content
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Flood Hazard Maps (FHM) and
Flood Risk Maps (FRM) — general methodology

Preliminary flood risk assessment
Input data for modeling
Airborne Lidar Scanning (ALS) & DTM
Cross-section data through flood plain
Data concerning river Hydraulic Structures in floodplain

Data about surface in floodplain for roughness coefficient
calculations

Hydrology input (probablity distributions, estimation of extreme flows,
hypothetical floods) based on long time series and dense enough network
of monitoring stations

Modeling framework (type of model: 1D, 2D, hybrid) & modeling guidelines
Guidelines for creation of maps (FHR & FRM)



Preliminary flood risk assessment

floods

ﬁ N REa"
// s |
L R 2
\,:5\\‘**’3 ) \/% :
N // \v\\ ‘ /
WalN N ‘
L\/JN’\F’ “\\\5 \/J“"’\f‘ '\,\\\§
historical probable floods




Preliminary flood risk assessment
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Preliminary flood risk assessment —results:

In total, 839 rivers with a total length of 27 161 km were
classified as areas at risk of flooding, of which:

e 253 rivers with a total length of 14 481 km are classified to
the development of flood hazard maps and flood risk maps
in the 15t planning cycle — finished in 2013

* 583 rivers with a total length of 12 680 km are classified to
the development of flood hazard maps and flood risk maps
in the 2"9 planning cycle — to be finished in 2019
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IMPORTANCE OF DTM ACCURACY: flood zone from
hydromodeling - NEW ALS DTM —0,1m RMSE

Q) M-34-67-B-b-3-1 - LP380
File Edit View Help License Type
Active LAS Layer. |LASLayer v |357688 Ponts Drawn (10000%) ||A R | S EE (B ) W~ & PomSc:elz -| 3] rnanl<c..m vlg |4

4 « 2L | Destination Cisss: |2 Grouna | @
x 3 . »
. s
k = &% Map 1 ‘ E ] ,(Q. -
@ =B sty -  p
Q Elevation ! ¥
mi -
LAS Fie Boundanes o €
- — Unioadsd 1 a
) — Loaded for Read L 4
—— Loadad for Wiite *
-
:: = One =
. hitp//sdh gropontal gov. plwr %
7 B LAYVER: ORTOFOTO. Styke: [
L 0
. 1)
= B
& e
° %
-
» 3 @
L3 4 .'-
" - 4 ™ ’
o, : > g >
e 4 ; ~~ £ .‘:,~ o W - & / v “r (
SR N Yy g e 2

Sy & DL TR P IS : <, gr * Mo < )

T0C | LasFhs . A

Kentify | Point Cloud Tasks r '
'Dvam'ng map complete, 6717536221364581  |Unknown | | ~|

Bl ez =la]e]

Wastewater treatment plant - Mielec — cost 7 min €



FHM & FRM - input data

Digital terrain elevation and surface cover model (DTM)

* Elevation data for 204.000 square kilometers of the territory of Poland
* Data obtained by using the method of airborne laser scanning (ALS)

* Point clouds divided within the classification process into:
» the surface layer, i.e. the layer of the digital terrain elevation model
» the layer of digital terrain cover model, divided into:
low vegetation
medium vegetation
high vegetation
buildings
3D models
» the digital terrain model is one of the key products in the assessment and

DN N NN

management of flood risks

» terrain model supplemented with structural elements (e.g. dikes or engineering
constructions) obtained by using the method of direct measurement, by
photographmetric methods



ALS — Airborne Laser Scanning

‘ 80% of Poland




ALS + secondary products
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Flood hazard maps — data needed for modeling

Data needed to realize hydrodynamic modelling:
Models: 1D, 2D and hybrid 1D/2D
Cross-Section data through flood plain

Land Use factors for points in Cross-Sections (for obtaining

roughness factors)
Data concerning river Hydraulic Structures

Hypothetical floods



FHM & FRM - input data

Cross-Section data through
flood plain

Obwalowanie Obwalowanie

24 523 cross-sections are made




Flood hazard maps for the Bug river — data needed —
Cross-Section data through flood plain




Flood hazard maps — data needed — Land use data

land use information from:

land use types in analysis:

National Database of Topographic Objects
Aerial photographs
Orthophotomaps
Topographic maps

Concrete/asphalt
Gravel/rocks
Sand

Grass
Meadow
Fallow lands
Farmland
Bushes
Trees
Woods

etc.




Flood hazard maps coverage for Poland

Postep prac przy opracowaniu
map zagrozenia powodziowego
w ramach projektu ISOK

- stan na dzien 08.10.2013 r.

Legenda

rzeki, dla ktérych beda sporzadzane
mapy zagrozenia
i mapy ryzyka powodziowego

B seziora i zbiomiki
-

w trakcie budowy modelu

przygotowane modele hydrodynamiczne
modele skalibrowane ,wyznaczone strefy
zagrozenia powodziowego

opracowane mapy zagrozenia
(dla p=10%, p=1% i p=0,2% )

zakres LIDAR
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Lessons learned

DTM - looks OK based on USGS standards
Cross-sections - still need for more

Hydrology - there are still uncontrolled rivers where we
do assumptions rather than rely on observations

Change of probablility distributions is changing flood
zones

Modeling — hypothetical floods assumptions, calibration
rules, alternative model to MIKE, 1D versus 2D

PROBLEMS: dike breaks approach, damage curves



Flood Preventlon Orchestra
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